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DDTࠊPCB 㢮ࠊࣅࢫࣇ࢙ࣀ࣮ࣝ A ࡞࡝ࡀ࠶ࡾࠊDES ࡣዷ፬ࡀ᭹⏝ࡋࡓሙྜࠊ⏕ࡲࢀࡓዪ
ඣࡀ⭼࢞ࣥࢆᝈ࠺๭ྜࢆቑຍࡉࡏࡿࡇ࡜ࡀᗈࡃ▱ࡽࢀ࡚࠾ࡾࠊື≀ᐇ㦂࡛ࡶ᪂⏕௘ᮇࡢ᭚
㟢࡟ࡼࡾᏊᐑ㔜㔞ࡢῶᑡࡸከ༸ᛶ༸⬊ࡢቑຍ࡞࡝ࡀ☜ㄆࡉࢀ࡚࠸ࡿ (Newbold et al, 2004; 









ࡢ⬻㧗ḟᶵ⬟ࢆྵࡴ⾜ື࡬ࡶᙳ㡪ࡍࡿࡇ࡜ࡀሗ࿌ࡉࢀ࡚࠸ࡿ (Pocar et al., 2012; Lee et al., 










ࡇ࡜ࡀሗ࿌ࡉࢀࠊ့ங㢮࡬ࡢᙳ㡪ࡀᠱᛕࡉࢀ࡚࠸ࡿ (Kimura et al., 2012)ࠋࢽࢥࢳࣥࡢᐙ
␆࡬ࡢ᭚㟢࡟㛵ࡋ࡚ࡣࠊ࢘ࢩ࠾ࡼࡧࣈࢱ༸ẕ⣽⬊ࡢయእᡂ⇍㐣⛬࡬ࡢᙳ㡪ࡀ▱ࡽࢀ࡚࠾ࡾࠊ











































➨ 2❶ ࣈࢱ༸ẕ⣽⬊ࡢయእᡂ⇍ᇵ㣴࡟࠾ࡅࡿ࢔ࢭࢱ࣑ࣉࣜࢻࡢᙳ㡪 
 






ຍࡍࡿࡇ࡜ࡀሗ࿌ࡉࢀࡓ㸦Upasana et al., 2011㸧ࠋ㐣㓟໬⬡㉁ࡣࢥࣞࢫࢸ࣮ࣟࣝࡸ୰ᛶ⬡⫫
࡜࠸ࡗࡓ⬡㉁ࡀࠊάᛶ㓟⣲࡟ࡼࡗ࡚㓟໬ࡉࢀࡓࡶࡢ࡛ࠊ≉࡟୰ᛶ⬡⫫⏤᮶ࡢ㐣㓟໬⬡㉁ࡣ
⣽⬊ෆ࡛ࢫ࣮ࣃ࣮࢜࢟ࢩࢻ࢔ࢽ࢜ࣥࢆⓎ⏕ࡉࡏࠊࡑࢀࡀ᰾ෆࡢ DNAࢆᦆയࡉࡏࡿస⏝ࢆᣢ
ࡘࡓࡵࠊࡀࢇⓎ⏕ཎᅉࡢࡦ࡜ࡘ࡛࠶ࡿ࡜⪃࠼ࡽࢀ࡚࠸ࡿ㸦Winczura et al., 2012㸧ࠋࣈࢱࡢ
༸ẕ⣽⬊࡛ࡣࡇࡢ୰ᛶ⬡⫫ࡢ୍ࡘ࡛࠶ࡿࢺࣜࢢࣜࢭࣜࢻࡀ௚ࡢື≀✀࡜ẚ㍑ࡋ࡚ከ㔞࡟ྵ






㯮Ⰽ㢛⢏㸦⬡⫫⁲㸧ࡀ඲࡚ᰁⰍࡉࢀࡓ (Fig.1)ࠋࡲࡓࠊࣈࢱᮍᡂ⇍༸ẕ⣽⬊ࢆ IVM ᚋ࡟〄
໬ࡋࠊ⣽⬊㉁୰ࡢ⬡⫫⁲ࡢศᕸᵝᘧࢆほᐹࡋࡓ࡜ࡇࢁࠊ⬡⫫⁲ࡢศᕸᵝᘧࡀ༸ẕ⣽⬊࡟ࡼ
ࡗ࡚␗࡞ࡗ࡚࠾ࡾࠊ2ࡘࡢࢡࣛࢫ㸦class I , class II㸧࡟ศ㢮࡛ࡁࡿࡇ࡜ࡀ᫂ࡽ࠿࡜࡞ࡗࡓ
㸦Fig.2㸧ࠋయእᡂ⇍ᇵ㣴㸦IVM㸧ᚋࡢ༸ẕ⣽⬊ࢆ⬡⫫⁲ศᕸᵝᘧẖ࡟ศ㢮ࡋࠊྛࢡࣛࢫࡢ๭
ྜࢆィ ࡋࡓ࡜ࡇࢁࠊclass I (27.3%) ࡜ class II (72.7%) ࡢ㛫࡛᭷ព࡞ᕪࡀㄆࡵࡽࢀࠊIVM
ᚋࡢ༸ẕ⣽⬊ࡢ⬡⫫⁲ศᵝᘧ࡟࠾࠸࡚ࠊྛࢡࣛࢫࡢ๭ྜࡀ␗࡞ࡿࡇ࡜ࡀุ᫂ࡋࡓ㸦Fig.3㸧ࠋ
ḟ࡟⬡⫫⁲ศᕸᵝᘧ࡜⬇Ⓨ⏕⬟࡜ࡢ㛵㐃ࢆㄪ࡭ࡿࡓࡵࠊclass I࡜ class IIࡢศᕸᵝᘧࢆ♧











➨ 3❶ ᡂ⇍࣐࢘ࢫ࡬ࡢ⚄⤒సືᛶ໬Ꮫ≀㉁᭚㟢࡟ࡼࡿ⾜ືᙳ㡪ゎᯒ⣔ࡢᵓ⠏ 
 













































































➨ 5❶ ⥲ᣓ 
 





















Figure 2. IVMᚋ䛾䝤䝍༸䛻䛚䛡䜛⬡⫫⁲ᒁᅾᵝᘧ䛾䜽䝷䝇ศ䛡. 
⣽⬊ෆ⬡㉁䛸DNA䛿䛭䜜䛮䜜䝘䜲䝹䝺䝑䝗䠄㉥䠅䛸䝦䜻䝇䝖䠄㟷䠗▮㢌䠅䛻䜘䛳䛶ᰁⰍ
䛥䜜䛯. Scale bar = 30 μm.
Figure 1. 䝤䝍༸᰾⬊䠄GV䠅ᮇ༸䛻䛚䛡䜛⬡⫫⁲䛾ᒁᅾ. 
A䠖యእᡂ⇍ᇵ㣴䠄IVM䠅䛾䛯䜑䛻㑅ู䛧䛯COCs䚸B䠖〄໬ᚋ䛾GV༸䚸C䠖⬡⫫⁲䛾
ච␿ᰁⰍ. ⣽⬊ෆ⬡㉁䛸DNA䛿䛭䜜䛮䜜䝘䜲䝹䝺䝑䝗䠄㉥䠅䛸䝦䜻䝇䝖䠄㟷䠗▮㢌䠅䛻










Class I Class II
**
Figure 3. IVM䛜䝤䝍༸ẕ⣽⬊䛾⬡⫫⁲ᒁᅾ䛻䛚䜘䜌䛩ᙳ㡪. 
䛭䜜䛮䜜䛾Წ䜾䝷䝣䛿⬡⫫⁲ศᕸᵝᘧ䜽䝷䝇ศ䛡⾲䠄Fig. 2䠅䛻ᐃ⩏䛩䜛class I
䠄㯮䠅䚸class II䠄ⓑ䠅䜢⾲䛩䚹IVM44᫬㛫ᚋ䚸ྛ䜽䝷䝇䛾⬡⫫⁲䛾๭ྜ䜢⟬ฟ䛧䛯䚹
್䛿ᖹᆒ್㼼ᶆ‽೫ᕪ, *P<0.05, **P䠘0.01. Scale bar = 30 μm.
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Table 1. ␗䛺䜛⬡⫫⁲ᒁᅾᵝᘧ䛾ᡂ⇍༸䛻䛚䛡䜛Ⓨ⏕⬟



































































































































































































































































































































































































































































































































Summary of behavioral test results.
Male Female
Behavioral task/Indices 8W 8W
Body weight ns ns
Open field test
Distance traveled ns ns
Time center ns ns
Move episode N ns ns
Movement duration ns ns
Light-dark box test
Dark distance ns ns
Light distance ns ↓↓
Time light ↓ ↓↓
No. of transition ns ↓
First latency to enter dark ns ↑
Classical fear conditioning
conditioning ns ns
context test ↓↓ ns
cued test ↓↓ ns
















































































































































* : P > 0.05, ** : P > 0.01, mean 㼼S.E. (n = 8)
Figure 15. ᫂ᬯ ᮶ヨ㦂䛾⤖ᯝ






































































Behavioral task/Indices male female
Body weight ns ns
Open field test
distance traveled ns ns
time center ns ns
move episode N ns ns
Light-dark box test
distance traveled ↓ ns
distance dark ns ns
distance light ↓ ns
time light ↓ ns
No. of transition ↓ ns
first latency to enter dark ↑↑ ns
Classical fear conditioning
conditioning ns ns
context test ns ns
cued test ns ns
↑䠖P < 0.05,  ↑↑: P < 0.01
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